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Introduction
The Cerrado region in Goiás state is an important grain production center in Brazil, with edaphoclimatic conditions favorable to the cultivation of annual crops. During the 2013/14 harvest, grain production was about 187 million tons (CONAB, 2014) .The intensive soil use for production of annual crops in association with local climatic conditions results in soil degradation, mainly by intensification of erosion and compaction processes, modifying the physical, chemical and biological soil attributes (Prior et al., 2004; Aguiar & Monteiro, 2005) .
With this in mind, the adoption of technologies based in conservationist bases, such as the use of cover crops, has become an essential strategy for the recovery and maintenance of soil quality (Azevedo et al., 2007) . The direct planting system(DPS) emerges as a viable alternative for the sustainability of agricultural production, since it reduces erosion, adds and maintains organic matter in the soil, reduces infestation of spontaneous plants, and provides nutrient cycling (Pacheco et al., 2008; Pacheco et al. 2013 ).
The use of cover crops can restore considerable amounts of nutrients to crops, since these plants absorb nutrients in the subsurface layers of the soil and release them later into the surface layer by decomposing their residues Com . Sci., Bom Jesus, v.9, n.1, p.12-18, Jan./Mar. 2018 (Torres et al., 2008) . The availability of nutrients from these plant residues can be fast and intense, depending on climatic factors interaction and their chemical nature (Rosolem et al., 2003) .
The millet (Pennisetum glaucum) is a species widely used as a cover crop because of its rapid growth, high phytomass production and ability to absorb nutrients in deeper layers of soil, even when managed under conditions of water restriction (Pacheco et al. , 2011a) . In addition, according to Crusciol & Soratto (2009) , millet is species with high soil nutrient extraction capacity, with large recycling advantages, mainly N and K, reducing the risk of leaching. Urochloa ruziziensis presents satisfactory characteristics when used for soil cover purposes, presenting adequate shoot growth, high root numbers and resistance to unfavorable conditions, such as low fertility soils and long drought periods (Giancotti et al., 2010) . The consortium of Urochloa species with leguminous semi-perennial plants as the guandu bean (Cajanus cajan) can result in the phytomass (Amabile et al., 2000) and nitrogen increment in the soil by biologic fixation (Henriksen et al., 2002 ).
This work is justified once the studies on micronutrient cycling in agricultural systems, especially the insertion of upland rice cultivation into productive systems using DPS, are limitating (Pacheco et al., 2011b) . Studies have shown that the availability of nutrients in the soil, with emphasis on the lower levels of nitrogen in the ammoniacal form, may limit the initial growth and development of rice in direct planting due to the low activity of the nitrate reductase enzyme (Kluthcouski et al., 2000) .
The researches highlights that one of the possible limiting factors is also the insufficient initial availability of some micronutrients, such as zinc. In this respect, the selection of cover crops with the potential to accumulate and restore considerable amounts of micronutrients to the soil can make possible to include upland rice cultivation to rotation of crops in the Cerrado of Goiás.
The objective of this work was to evaluate the performance of cover crops in relation to accumulation and release of micronutrients in different systems of soil preparation in the Cerrado of Goiás.
Material and Methods
The experiment was installed in Rio 
Results and discussion
The results showed that the cover plants presented significant effects on dry matter production (DMP) and accumulated nutrient contents (B, Zn, Mn and Cu) ( Table 1) . of DPM to maintain a satisfactory amount of soil cover throughout the agricultural year.
The decomposition rate of the plant phytomass deposited on the soil is directly related to the carbon / nitrogen ratio (C / N). During the evaluation period, the highest C / N ratios in the DPM were verified in P. glaucum and in the consortium U. ruziziensis + C. cajan obtaining, respectively, 70 and 40 (Table 3) . Carpim et al. (2008) found distinct values of C / N ratio of 18, 19
and 22 / 1 for P. glaucum cultivar ADR 300 in the Cerrado of southwestern Goiás, in the pre-rubber, pre-flowering and early phenological stages. For P. glaucum this fact can be explained due the plant rapidly reach the flowering stage at 60 DAS, in which, after the management desiccation, the decomposition of its cultural residues began with significant release of N, and high levels of lignin and cellulose, which are organic compounds of difficult decomposition, being more resistant to the action of microorganisms (Boer et al., 2007) . When the nutrient release rate was analyzed in the cover residues species, U. ruziziensis and the U. ruziziensis + C. cajan consortium, they presented the highest rates, which can be attested by the shorter half-life times, except for manganese (Table 4 ). The regression analysis showed that the cover plants presented a linear behavior for the DPM decomposition ( Figure 1) . As for the release of micronutrients, the cover plants adjusted themselves according to exponential relation. This behavior can be explained by the high rate of decomposition and mineralization of DPM occurring just after the management desiccation. When observing the half-life of the micronutrients, it was observed that zinc and copper had the highest release rates, and a half of these nutrients were released by cover plants at 29 days. On the other hand, the micronutrients boron and manganese had the lowest release rate , which may be related to the minor solubility of these nutrients in water. 
Conclusions
The species U. ruziziensis and U. ruziziensis + C. cajan stand out in the phytomass production and accumulation of micronutrients at the end of the off-season.
Boron was the most accumulated micronutrient by the cover, while copper and zinc presented the highest release rates to soil.
The highest rates of dry matter decomposition in most of the evaluated times were found in both U. ruziziensis and U. ruziziensis
The species U. ruziziensis and U. ruziziensis + C. cajan provided the highest release rates of micronutrients to soil.
